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SPREADER ROLL 

Background of the Invention 

This invention relates to spreader rolls ^ in 
particular to a new and improved device of this type 
which overcomes the difficulties experienced using the 
usual devices . 

Spreader rolls are used on machines for the 
manufacture of paper, plastic or other web-like 
material, and typically include a bowed or adjustably 
bowable, non-rotatable shaft and an a outer roll 
surface mounted for rotation on the shaft. Generally, 
the outer roll surface is composed of a plurality of 
individual, longitudinally aligned, interconnected 
cylinder elements. These are often referenced to as 
roll segments . 

In the production of web- like material, such as 
paper, a machine produces the^ web product on large 
rolls, which are cumbersome to handle and hence must be 
cut down to a smaller, usable size. In order to reduce 
the size of the initially produced large web, the roll 
of a large web may be rewound onto a plurality of 
axially aligned cores of a predetermined length. As 
the web is wound from the large roll onto the cores, 
the web is split lengthwise to form a plurality of 
smaller webs having a predetermined width. This 



predetermined width corresponds to the width of the 
uptake cores, which are of a size desired by the end 
user. Prevention of overlap of the smaller webs 
between adjacent rolls on the rewinding device is 
5 critical, and therefore the slit web material is 

typically spread out, fanlike, by means of a spreader 
roll prior to rewind on the uptake cores. It is to be 
noted that a spreader roll is also useful, other than 
rewinding, to spread the web at numerous critical 

10 processes positions on web machines are related 

finishing and converting equipment. 

A typical spreader roll is characterized by an 
arrangement of closely spaced and longitudinally 
arranged cylinder elements or segments rotatably 

15 supported on a stationary, bowed cylindrical shaft. 

The cylinder elements are typically held together, end- 
to-end, by a coupling and cleat combination to thereby 
present a substantially continuous cylindrical roll 
surface. Additionally, the cylindrical roll surface 

2 0 may be covered with a rubber composition. 

The design of this type spreader roll has the 
disadvantage of producing a juncture or gap between the 
upper surfaces of adjacent cylinder elements. The gap 
at the juncture between adjacent cylinder edges is 

2 5 caused by the bow of the underlying shaft, which causes 

the upper surfaces of adjacent cylinder elements to be 
somewhat farther apart than the lower edges. This 
effect is caused by the incremental compensation of the 
total arc of the bow at every cylinder element 

3 0 juncture. The gaps created at the juncture between 

cylinder element edges create several disadvantages. 
For example, if use of a lightweight web material is 
desired, the web is prone to unwanted snagging on this 
gap between cylinder edges. This snagging is due to 
35 lack of web support at this linear junction, and is 



most notable during use of lightweight web material. 
Further, the linear gap between cylinder element edges 
often causes undesirable marking on the lightweight web 
surfaces contacting the spreader roll. Treatment of 
5 lightweight web material is particularly crucial in the 

paper industry, in which less expensive, lightweight 
paper stock is highly desired in the production of 
catalogues and mass-mailing pieces. 

The present invention has as its objective to 

10 provide an improvement in the design of bowed spreader 

rolls, specifically the cylinder elements, and thereby 
ameliorate the above stated problems. 

This objective is accomplished by the present 
invention of a spreader roll having cylinder rolls with 

15 novel mating end profiles. 

Summary of the Invention 

The improved spreader roll of the present 
invention embodies an arrangement of closely spaced 
cylinder elements or segments, axially aligned, 

20 circumjacent to a stationary, bowed shaft. The 

longitudinally arranged cylinder elements are held 
together end-to-end by press fit couplings and 
interconnecting cleats, thereby presenting a 
substantially continuous cylindrical roll surface which 

25 is rotated about the stationary shaft. The 

longitudinally arranged cylinder elements are 
interconnected to each other in a row parallel to the 
shaft and are mounted on the bowed shaft through their 
respective bores using rolling bearings so that the 

3 0 outer bearing race rotates with respective cylinder 

elements, while each inner race is in stationary 
contact with the shaft. The opposite ends of the row 
of interconnected cylinder elements are adapted to be 
anchored to annular carriages, which may be driven to 

3 5 rotate the connected row around the shaft. 



The cylinder elements each further include an 
outer surface for supporting web material, and 
oppositely disposed end portions, wherein at least one 
of the end portions is arranged for mating to an 
5 adjacent cylinder element end portion. The end 

portions include a nonlinear, preferably tessellated, 
peripheral edge portion arranged to intermesh with 
adjacent nonlinear end portions. The edge portion may 
be of any nonlinear configuration, however a generally 
10 defined sine wave is presently believed to be 

preferable. Other nonlinear edge configurations 
include tessellating square tooth, scallop, or saw 
tooth, by way of example. 

It is to be understood that the term "web" may be 
15 defined as any flexible material such as paper or 

plastic that is carried on rolls during processing. 
Description of the Drawings 

Figure 1 is a diagrammatic view of a rewinding 
device including the novel spreader roll of the present 
2 0 invention. 

Figure 2 is a side elevational view of a prior 
art spreader roll and showing the linear gaps between 
the cylinder elements. 

Figure 3 is a side elevational view of a spreader 

2 5 roll of the present invention showing a wave -patterned 

juncture between adjacent cylinder roll ends and a 
partially cut away portion. 

Figure 4 is a fragmentary enlarged view of the 
wave-patterned juncture shown in Figure 3, 

3 0 Figure 4a is an enlarged view of the wave pattern 

seen in Figures 3 and 4 . 

Figure 5 is a fragmentary, longitudinal sectional 
view of the spreader roll of Figure 3 and taken along 
line 5-5 thereof. 
3 5 Figure 6 is a fragmentary, longitudinal sectional 



view of the spreader roll of Figure 3 and taken along 
line 6-6 thereof. 

Figure 7 is a side elevational view of an 
alternative embodiment spreader roll and showing an 
5 alternative tabbed, or tessellated, partially mosaic 

juncture between adjacent cylinder roll ends. 

Figure 7a is a fragmentary enlarged view of the 
tabbed pattern juncture shown in Figure 7, 

Figure 7b is an enlarged view of the tabbed 
10 pattern seen in Figures 7 and 7a. 

Detailed Description 

Although the disclosure hereof is detailed and 
exact to enable those skilled in the art to practice 
the invention, the physical embodiments herein 
15 disclosed merely exemplify the invention which may be 

embodied in other specific structure. While the 
preferred embodiment has been described, the details 
may be changed without departing from the invention, 
which is defined by the claims. 

2 0 A spreader roll 10 according to the present 

invention may be used to spread web material 14 at 
numerous critical processes positions on web handling 
machines and related finishing and converting equipment 
(not shown) . As seen generally in Figure 1, a spreader 
25 roll 10 is viewed in a rewinding configuration. A 

large roll 12 of web material 14 is slit by knives 16 
to form a plurality of webs 14a having a width less 
than the width of the original web material 14 . In the 
diagrammatic view shown in Figure 1, the original web 

3 0 material 14 is split into four smaller webs 14a having 

widths determined by the position of the knives 16. 
The smaller webs 14a are rewound onto a plurality of 
cores 18 which are axially aligned in the nip formed 
between rewind rollers 19. The webs 14a are passed 
3 5 over the spreader roll 10 to thereby spread the webs 



14a prior to rewinding on respective cores 18 and 
minimize the amount of overlap between the webs 14a. 

A spreader roll 10 of the present invention, seen 
particularly in Figures 3 - 7b, comprises a bowed or 
5 bowable, nonrotating shaft 20 carried on supports 21, 

and a cylindrical outer surface 22 comprising a 
plurality of cylinder elements 24 which are mutually 
interconnected along nonlinear end profiles 30. As may 
be seen in Figure 5, the cylinder elements 24 each 

10 include a bore 26, a cylindrical outer surface 28, and 

oppositely disposed ends 3 0a, 3 0b. The ends 3 0a, 3 0b 
further define a novel, nonlinear end profile 30. The 
cylinder elements 24 are axially aligned along the 
shaft 2 0 with the shaft 2 0 passing through the 

15 respective bore 26 of each cylinder element 24, 

As seen particularly in Figure 5, the spreader 
roll 10 shown in the Figures includes coupling elements 
32 and mating, pin-like cleats 34 between adjacent 
cylinder elements 24. The coupling 32 and cleat 34 

2 0 combination is used to lock adjacent ends 3 0a, 3 0b of 

cylinder elements 24 together to form the cylindrical 
outer surface 22 of the spreader roll 10 seen in Figure 
3. The coupling elements 32 and pin-like cleats 34 are 
press fit into a respective bore 26 of each cylinder 

2 5 element 24 against an undercut shoulder 2 5 for secure 

fit. The coupling elements 32 and pin- like cleats 34 
serve to keep the opposite ends 3 0a, 3 0b of each 
adjacent cylinder element 2 4 mated to each other in a 
row, yet allow axial inclination of the adjacent 

3 0 cylinder elements 24 relative each other and 

transmission of rotating torque from one element 24 to 
the next adjacent one. The coupling elements 32 are 
preferably formed from a flexible material, such as 
rubber, while the pin-like cleats 34 are preferably in 
3 5 the form of steel dowel pins. It is to be noted, with 



reference to Figure 6 that opposite ends of the row of 
interconnected cylinder elements 24 include an end 
cylinder 24a, having a modified end portion 3 0c. 
Modified ends 3 0c are each adapted to receive an end 
cap 35, which is provided to protect the inner 
mechanical parts against dirt and damage. At least one 
end cap 3 5 may be made with a groove 3 7 to permit 
driving the interconnected cylinder 24 row by a belt 
(not shown) , if desired. 

As illustrated in the views of Figures 5 and 6, 
each cylinder element 24 is mounted for rotation on the 
shaft 20 by means of suitable bearings 36. The 
bearings 36 may comprise any conventional bearing, 
preferably a roller bearing, such as the ball bearing 
36 seen in these views. Each cylinder element 24 is 
mounted on the shaft 2 0 so that the outer race 3 8 of 
the bearing 36 rotates with the cylinder element 24 and 
the inner race 4 0 is supported on the shaft 20, thus 
remaining stationary. This arrangement facilitates the 
rotation of the cylinder elements 24 around the shaft 
20 . 

As illustrated in the views of Figures 4 and 4a, 
the ends 30a, 30b of adjacent cylinder elements 24 
preferably include a nonlinear profile 30, seen as a 
generally defined sine wave pattern, in these views. 
The novel ends 30a and 30b defining the nonlinear end 
profile 3 0 of the present invention, provide 
intermittent support of the web 14a as it passes over 
the outer surface 2 2 of the spreader roll 10, and 
thereby provide greater support than the conventional 
linear profile seen in the prior art drawing of Figure 
2. As stated above, the conventional linear profile of 
Figure 2, indicated generally by reference numeral 100, 
typically causes abnormal fanning of a lightweight web 
14a as it passes over the spreader roll 10. For 



instance, lightweight web 14a is often snagged or 
marked by the linear gap 10 0 due to nonsupport of the 
web 14a at the linear juncture. The nonlinear feature 
of the present invention is advantageous as it provides 
5 intermittent support for the web 14a, thereby reducing 

the snagging and marking of lightweight web 14a 
material caused by conventional linear profiles. 

As seen particularly in the views of Figures 4 - 
4b, one embodiment of the novel wave pattern is 

10 comprised of a sine wave. Although any sine wave 

pattern may be used to produce the desired result, it 
is presently believed preferable that the wave profile 
have the dimensions set forth in the view of Figure 4b, 
i.e.: the crest 42-to-crest 42 length being 1.105 

15 inches; one half wave length being 0,552 inches; and 

the mating radii of each wave 44 being 0.546 inches. 
The wave 44 height is preferably 0.150 inches. It will 
be apparent that while these dimensions are preferred, 
they may be varied to conform to a proportionally 

2 0 selected size of cylinder element 24. 

An alternative embodiment nonlinear profile 30 
may be seen in the view of Figures 7 - 7b. In these 
views the pattern is modified to a tabbed configuration 
therein the crests 42 of each wave 44 are somewhat 

25 flattened to achieve a tessellated, partially mosaic 

pattern. It is to be understood that while the 
nonlinear end profile 3 0 is a generally defined wave 
pattern, other nonlinear patterns may be used to 
provide the necessary intermittent support of web 

30 passing over the spreader roll 10. It is also 

conceivable that other patterns may be used such as saw 
tooth or scallop patterns, by way of example. 

The foregoing is considered as illustrative only 
of the principles of the invention. Furthermore, since 

3 5 numerous modifications and changes will readily occur 



to those skilled in the art, it is not desired to limit 
the invention to the exact construction and operation 
shown and described. While the preferred einbodiment has 
been described, the details may be changed without 
departing from the invention, which is defined by the 
claims . 



